A Sensitive Dilute-and-Shoot Approach for the Simultaneous Screening of 71 Stimulants and 7 Metabolites in Human Urine by LC-MS-MS with Dynamic MRM.
A novel, reliable and sensitive liquid chromatography-tandem mass spectrometry (LC-MS-MS) method was developed with dynamic multiple reaction monitoring (dMRM) mode for the simultaneous screening of 71 stimulants and 7 metabolites in human urine using unsophisticated MS instruments (Agilent triple-quadruple 6410 B mass spectrometer). With a known retention time of an analyte, dMRM algorithm monitors each MRM transition only around its expected retention time. Therefore, dMRM enables the maximization of dwell times and provides much higher sensitivity and reproducibility than the conventional multiple reaction monitoring mode (cMRM). After precipitation of protein, the urine sample was injected into LC-MS-MS system directly without sample pre-concentration. For comparison, cMRM and dMRM acquisitions were performed under the same chromatographic conditions. The result showed that the signal response and quality of the chromatograms for each stimulant improved significantly with dMRM over cMRM. The method has been fully validated giving limits of detection (0.1-25 ng/mL) satisfactory for its application to anti-doping analysis. The repeatability of the concentrations and the retention times are good both for intra- and for inter-day experiments (%CV of concentrations always <20 and %CV of retention times <0.5). The method also afforded satisfactory results in terms of accuracy, matrix effect and specificity.